A 12-year-old female American badger was presented to the Taipei city zoo veterinary ward with anorexia and weakness. Treatments were ineffective, and the badger died of chronic interstitial nephritis and uremia. At necropsy, numerous firm white nodules, measuring 0.5-2.0 cm, were present on the surface of the liver, stomach, spleen, small intestine, pancreas, and diaphragm. Most nodules were encapsulated and well demarcated from the organs to which they were attached. A poorly demarcated mass, measuring 0.5 cm in diameter, had invaded the hepatic parenchyma and appeared to be the origin of all the nodules derived by transcavitary implantation. Histologically, the nodules contained primarily oval or spindle-shaped cells, typical of smooth muscle cells, forming alternating bundles attached to the surface of the various organs. In some nodules, aggregates of individual polyhedral to round cells with round to oval centrally located nuclei and abundant eosinophilic cytoplasm, typical of smooth muscle origin, were noted. Zones of subcapsular necrosis and multifocal necrosis were also observed in some nodules. Tumor cells stained positively for ␣-smooth muscle actin and vimentin and negatively for desmin, cytokeratin, estrogen, and progesterone receptors. This tumor is similar to but distinguishable from the ''disseminated peritoneal leiomyomatosis (DPL)'' found in women.
. A white firm focus (arrow) of leiomyosarcoma invades the hepatic parenchyma, and another tumor nodule (arrowhead) is present on the hepatic capsule.
Leiomyosarcoma is a slow-growing malignant tumor of smooth muscle origin found primarily in the uterus, liver, spleen, cecum, small intestine, and stomach, as well as in the urinary bladder, heart, and deep soft tissues of domestic animals. 5, 7 The muscular layer of these organs is usually involved. All dogs with leiomyosarcomas of the liver have visible metastasis; 7 however, peritoneal metastasis is rarely reported. Although the presence of epithelioid leiomyoma (leiomyoblastoma, leiomyosarcoma) is common in humans, it has been reported rarely in domestic or wild animals. 3, 4 We report herein a case of epithelioid leiomyosarcoma occurring in the visceral peritoneum of an American badger (Taxidea taxus).
A 12-year-old female American badger was presented for treatment of anorexia and weakness. Physical examination revealed penetrating wounds on her back, as well as old unhealed wounds on the right metatarsal area. Palpation also revealed unusual masses in the abdominal cavity. Supportive treatments were ineffective, and the animal died of chronic interstitial nephritis and uremia. A necropsy was performed.
Grossly, there was a 40-ϫ 25-cm area of suppurative cellulitis on her back associated with the penetrating wound. Valvular endocardiosis associated with age was present. The kidneys were firm and granular and had tubular cysts, consistent with chronic nephritis and uremia seen clinically. In addition, firm white nod-ules, measuring 0.5-2.0 cm in diameter, were present on the surface of the liver, stomach, spleen, intestines, pancreas, and diaphragm (Figs. 1-3). One liver mass, measuring 0.5 cm in diameter, was poorly demarcated from the parenchyma ( Fig. 1 ), whereas other nodules were superficial and easily detachable from the host organs. One nodule from the gastric serosa was larger, 1.5-2 cm in size, and close to the pylorus, but the gastric wall was intact ( Fig. 2 ). Other organs, including the uterus, ovaries, adrenal glands, thyroid glands, and brain, were normal in appearance.
Histologically, most of the nodules were encapsulated, well demarcated from the attached organs, and contained oval to spindle-shaped tumor cells, typical of smooth muscle, forming alternating bundles. The nuclei were cigar shaped and blunt-ended. There was . Tumor giant cells were noted sporadically at similar low frequency. Angiomyomatous patterns of growth 5 (Fig. 4) , characterized by cells arranged circumferentially around blood vessels or mixed with vascular smooth muscle, were evident in all the encapsulated nodules.
In some larger nodules, such as the one involving the stomach (Fig. 2) , aggregates of larger, individualized, polyhedral to round tumor cells with round to oval centrally located nuclei and abundant eosinophilic cytoplasm, typical of epithelioid leiomyoblasts, were observed ( Fig. 5 ). These leiomyoblasts contained nuclei of finely stippled to vesicular chromatin, which were sometimes marginalized. The leiomyoblasts occurred individually and were larger than the cross-sectioned leiomyocytes that formed bundles. They were also distinguishable from sporadic tumor giant cells and contained larger round nuclei with granular to ve-sicular chromatin (Fig. 6 ). Subcapsular necrosis and multifocal necrosis were also present in most nodules. A small number of neutrophils were scattered throughout the tumor mass, as well as within the hepatic sinusoids. In the poorly demarcated (unencapsulated) tumor mass ( Fig. 1) , both leiomyoblasts and leiomyocytes had infiltrated between the bile ducts, which were focally hyperplastic, whereas the hepatic capsule was absent ( Fig. 7) .
Both leiomyoblasts and leiomyocytes stained positively with mouse anti-human ␣-smooth muscle actin and vimentin a at 1:100 and 1:10 dilutions, respectively, with the avidin-biotin complex method b using diaminobenzidine as the substrate. c Tumor cells in smaller masses stained positive more consistently than those in larger ones. In larger nodules, most positively stained leiomyoblasts were located around blood vessels ( Fig. 6) , with a less conspicuous angiomyomatous pattern. The tumor cells reacted negatively with antibodies against cytokeratin AE1/AE3 a at a 1:50 dilution and with mouse anti-human desmin d at a 1:4 dilution, whereas the internal control myocardium in the same section was positive. The tumor cells also stained negatively with mouse anti-human estrogen receptor e and progesterone receptor f at 1:50 and the prediluted concentration prepared with the kit, f whereas controls of canine mammary gland tumor were positive. Badger mammary gland tissue was unavailable as a control.
In this case, smooth muscle origin was confirmed by the marker ␣-smooth muscle actin. The negative staining for desmin did not rule out its smooth muscle origin; the discrepancy was most likely due to improper fixation of the specimen or antigenic differences between human and badger tissues. It was unlikely to be a technical problem because the myocardium in the section stained positively. In a study of canine smooth muscle tumors, 36% stained negatively for desmin. 1 In this study, the local invasiveness (Figs. 1, 7) , transabdominal spread, presence of epithelioid leiomyoblasts (Fig. 5) , and tissue necrosis warranted a diagnosis of leiomyosarcoma. To the authors' knowledge, epithelioid leiomyosarcoma involving the visceral peritoneum has not been reported in the American badger. In animals, sarcomatous cells with similar epithelioid morphology have rarely been reported. 3, 4 In this case, the tumor was present as multiple nodules without involving the stomach wall ( Fig. 2) and was unrelated to hypoglycemia, which is frequently associated with solitary large masses of abdominal leiomyoma and leiomyosarcoma in dogs. 2, 7 This case is similar to but distinguishable from the disseminated peritoneal leiomyomatosis (DPL) of women. 6 Disseminated peritoneal leiomyomatosis is a rare benign hormone-related lesion of women of reproductive age and is usually associated with pregnancy or continuous contraceptive use. The nodules rarely exceed 2 cm in size, consist of fibroblasts and leiomyocytes, may coexist with uterine or ovarian leiomyoma, and may regress postpartum or after cessation of contraceptive use. Similar lesions have been reproduced in experimental animals by applying hormones mimicking those of contraceptives. 6 In this case, both estrogen and progesterone receptors stained negatively, and both the uterus and ovaries were free of tumors, thus distinguishing it from DPL. 
Vulvar lipoleiomyoma in a dog
Zaher A. Radi 1 Abstract. A vulvar neoplasm from a 5-year-old female Siberian Husky dog was removed surgically and examined histologically. Macroscopically, the neoplasm was firm, white, and measured 6 ϫ 4 ϫ 3 cm. Microscopically, the neoplasm was expansile, nonencapsulated, and composed of lobules of mature adipocytes admixed with streams and bundles of well-differentiated smooth muscle cells. Immunohistochemically, the neoplastic cells had strong diffuse cytoplasmic immunoreactivity for ␣-smooth muscle actin and desmin, and no immunoreactivity for cytokeratin or vimentin. On the basis of gross, histopathologic, and immunohistochemical findings, a diagnosis of lipoleiomyoma was made. This is, to the author's knowledge, the first report of canine vulvar lipoleiomyoma. Vulvar/vaginal tumors have been reported in cattle, dogs, goats, horses, and pigs. 4, 9 In dogs, vulvar/vaginal tumors are relatively uncommon. 1 Leiomyoma/leiomyosarcoma, fibroma, and transmissible venereal tumor account for most of the canine vulvar/vaginal neoplasms. 1, 4 Other canine vulvar/vaginal tumors such as adenocarcinoma, epidermoid carcinoma, fibrous histiocytoma, lipoma, myxoma/myxofibroma, melanoma, mast cell sarcoma, osteosarcoma, papilloma, polyp, hemangiosarcoma, and squamous cell carcinoma are rarely reported. 1, 8 Although canine vulvar leiomyoma and lipoma have been reported, the detailed histopathologic and immunohistochemical features of variants such as vulvar lipoleiomyoma have not been described. To the author's knowledge, this is the first report that describes the gross, histopathologic, and immunohistochemical findings of canine vulvar lipoleiomyoma.
A large vulvar mass was found in a 5-year-old female Siberian Husky dog. The mass gradually increased in size over time and was protruding from the vulva. The mass was surgically excised, fixed in 10% neutral buffered formalin, and sent to the Tifton Diagnostic and Investigational Laboratory at The University of Georgia for routine histopathologic examination. Paraffin sections, 4-5-m thick, were prepared From the Tifton Diagnostic and Investigational Laboratory, The University of Georgia, Tifton, GA 31793. 1 Corresponding Author: Zaher A. Radi, Pfizer Global R&D, 2800 Plymouth Rd., Ann Arbor, MI 48105. routinely and stained with hematoxylin and eosin (HE).
Macroscopically, the vulvar mass was firm, white, and measured 6 ϫ 4 ϫ 3 cm ( Fig. 1) . Microscopic examination of the tumor revealed an expansile and nonencapsulated neoplasm. The neoplasm consisted of lobules of mature adipocytes admixed with streams and bundles of well-differentiated smooth muscle cells. The spindle cells had fibrillar cytoplasm and elongate nuclei with blunt ends (Fig. 2) . Mitotic figures were not present, and no cellular atypia was observed.
To characterize the neoplasm, immunohistochemical stains listed below were performed. The following pri-
